Adults and children aged 6 years and older easily recognize multiple images of a familiar face, but often perceive two images of an unfamiliar face as belonging to different identities. Here we examined the process by which a newly encountered face becomes familiar, defined as accurate recognition of multiple images that capture natural within-person variability in appearance. In Experiment 1 we examined whether exposure to within-person variability in appearance helps children learn a new face. Children aged 6-13 years watched a 10-min video of a woman reading a story; she was filmed on a single day (low variability) or over three days, across which her appearance and filming conditions (e.g., camera, lighting) varied (high variability). After familiarization, participants sorted a set of images comprising novel images of the target identity intermixed with distractors. Compared to participants who received no familiarization, children showed evidence of learning only in the high-variability condition, in contrast to adults who showed evidence of learning in both the low-and high-variability conditions. Experiment 2 highlighted the efficiency with which adults learn a new face; their accuracy was comparable across training conditions despite variability in duration (1 vs. 10 min) and type (video vs. static images) of training. Collectively, our findings show that exposure to variability leads to the formation of a robust representation of facial identity, consistent with perceptual learning in other domains (e.g., language), and that the development of face learning is protracted throughout childhood. We discuss possible underlying mechanisms.
Introduction
Two pictures of the same person can look very different and pictures of two different people can look very similar. Thus, accurate person recognition requires both discrimination (telling people apart) and identity matching (recognizing a person when his/her appearance changes). Despite over 30 years of psychological research aimed at understanding face recognition, it is only relatively recently that the challenge of recognizing identity despite within-person variability in appearance (resulting from changes in hairstyle, make-up, lighting, point of view, camera angle/distance) has been brought to the forefront of face recognition research (Burton, 2013) . This has allowed parallels to be drawn between faces and other domains (e.g., language [see Watson, Robbins, & Best, 2014] ) in which understanding withinexemplar variability has received attention. In addition to its broad theoretical implications, understanding face recognition across changes in appearance represents a challenge faced in daily interactions (e.g., for recognizing our colleague when he shaves his beard), in the security industry (e.g., for determining whether the identity in a photograph matches that of the person holding the passport) and in eyewitness testimony (e.g., for recognizing someone we saw commit a crime in a photo line-up).
Understanding the effects of within-person variability on identity perception is central to understanding the difference between familiar and unfamiliar face recognition. We can easily recognize hundreds of images of famous people or those with whom we are personally familiar. In contrast, even a small change in appearance can impair our recognition of unfamiliar faces. For example, accuracy in a 1-in-10 task, in which sample and target photos were taken with different cameras, was only 70% despite the photos being taken on the same day, from the same viewing angle, and with a neutral expression (Bruce et al., 1999; Megreya & Bindemann, 2015 
